Interaction of meropenem with 'N' and 'B' isoforms of human serum albumin: a spectroscopic and molecular docking study.
Carbapenems are used to control the outbreak of β-lactamases expressing bacteria. The effectiveness of drugs is influenced by its interaction with human serum albumin (HSA). Strong binding of carbapenems to HSA may lead to decreased bioavailability of the drug. The non-optimal drug dosage will provide a positive selection pressure on bacteria to develop resistance. Here, we investigated the interaction between meropenem and HSA at physiological pH 7.5 (N-isoform HSA) and non-physiological pH 9.2 (B-isoform HSA). Results showed that meropenem quenches the fluorescence of both 'N' and 'B' isoforms of HSA (ΔG < 0 and binding constant ~10(4) M(-1)). Electrostatic interactions and van der Waal interactions along with H-bonds stabilized the complex of meropenem with 'N' and 'B' isoforms of HSA, respectively. Molecular docking results revealed that meropenem binds to HSA near Sudlow's site II (subdomain IIIA) close to Trp-214 with a contribution of a few residues of subdomain IIA. CD spectroscopy showed a change in the conformation of both the isoforms of HSA upon meropenem binding. The catalytic efficiency of HSA (only N-isoform) on p-nitrophenyl acetate was increased primarily due to a decrease in Km and an increase in kcat values. This study provides an insight into the molecular basis of interaction between meropenem and HSA.